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© Process for preparing acylamino compounds. 

© There is provided a process for preparing an acylamino compound of the general formula[l]: 

R ' 

I 

Ar - NCOR 



[I] 



wherein Ar is aryl or a heterocyclic group, R is an alkyl group having at least one fluoro-substituent on the 
carbon atom adjacent to the carbonyl carbon, and R' is hydrogen, alkyl, aryl or a heterocyclic group, which 
comprises reacting a compound of the general formulafll]: 



R ' 
I 

Ar - NH 



[II] 



£2 wherein Ar and R' are as defined above, with a compound of the general formulaflll]: 



R-COOH [m] 

wherein R is as defined above, in the presence of a base and thionyl chloride. 
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[BACKGROUND OF THE INVENTION] 
Field of the Invention 

5 The present invention relates to a process for preparing acyiamino compounds useful for the production 
of medicaments, dyes, synthetic fibers, photographic materials, etc. 

Prior Art 

w Acyiamino compounds have hitherto been prepared by reacting an amine with an acid chloride or by 
reacting an amine with an acid anhydride (see, for example, Ft.B. Wagner, H.D. Zook, 1953, SYNTHETIC 
ORGANIC CHEMISTRY, pages 565-589, Wiley. New York). Such methods require additional step of 
synthesizing an acid chloride or an acid anhydride from a carboxylic acid. Furthermore, in the method of 
using an acid anhydride for the preparation of acyiamino compounds, one molar carboxylic acid is wasted 

15 per mo! of acid anhydride. Therefore, such method is not suitable for the preparation of acyiamino 
compounds if the starting carboxylic acid is relatively expensive, for example, those having fluoro- 
substitueni(s). In addition, acid chlorides and acid anhydrides are generally unstable. 

J. F. Normant, H. Deshayes, Bull. Soc. Chim. Fr., 1972, 2854, discloses a process for preparing 
acyiamino compounds by reacting a carboxylic acid with an amine in the presence of thionyl chloride. The 

20 yield of this process, however, is considerably low, as clearly shown hereinafter in Comparative Example 1 . 
Japanese Published Unexamined Patent Application No. 225635/1989 describes that acyiamino com- 
pounds can be obtained merely by mixing a carboxylic acid having fluoro-substttuent(s) on the carbon atom 
adjacent to the carbonyl carbon, with an amine. Though this method produces an acyiamino compound 
from an aliphatic amine and fluoro-substituted carboxylic acid, it could not produce an acylamine compound 

25 successfully from an aromatic amine and fluoro-substituted carboxylic acid. 

Provblems to be solved by the Invention 



Therefore, there is a need for a process for preparing acyiamino compounds directly and in high yield 
30 from a carboxylic acid having fluoro-substituent(s) on the carbon atom adjacent to the carbonyl carbon, and 
an arylamine or a heterocyclic amine. 

Means for solving the Problem 

35 It has surprisingly been found that the above object can effectively be attained by reacting an amine 
with a carboxylic acid in the presence of a base and thionyl chloride. 

[SUMMARY OF THE INVENTION] 

40 Thus, the present invention relates to a process for preparing an acyiamino compound of the general 
formula[i]: 

R' 

45 | [I] 

Ar-NCOR 

wherein Ar is aryl or a heterocyclic group, R is an alky! group having at least one fluoro-substituent on the 
so carbon atom adjacent to the carbonyl carbon, and R* is hydrogen, alkyl, aryl or a heterocyclic group, which 
comprises reacting a compound of the general formulapl]; 

R' 

55 | [II] 

Ar - NH 



2 
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wherein Ar and FT are as defined above, with a compound of the general formuIa[ill]: 

R-COOH [HI] 

5 

wherein R is as defined above, in the presence of a base and thionyl chloride. 
[DETAILED DESCRIPTION OF THE INVENTION] 

10 

Suitable examples of aryls in the definition of Ar are phenyl and naphthyl. Suitable examples of the 
heterocyclic groups in the definition of Ar include pyridyl, pyrimidinyl, quinotyl, imidazoly! and furyL 

Alkyl groups as defined above having at least one fluoro-substituent on the carbon atom adjacent to the 
carbonyl carbon include straight, branched and unsaturated alky Is. for example, CF 3 -, CCIF 2 -, CHF 2 -, C 2 F 5 -, 
75 CF3CHF-, CFBr 2 -, C 3 F 7 -, C 7 Fi 5 - ( H(CF 2 ) 3 -, CF 3 (CF 2 ),o-. H(CF 2 ) 8 -, Cl(CF 2 ) 8 -, CF 2 = CFCF 2 -,F[CF(CF 3 )- 
CF 2 0] 5 CF(CF 3 )-, C 3 F 7 OCF(CF 3 )- and C 2 H 5 OCO(CF 2 ) 3 -. 

Alkyls in the definition of R' include straight, branched and cyclic alkyls having 1-22 carbon atoms, for 
example, methyl, ethyl, isopropyl, pentyl, 2-ethylhexyl and cyclohexyl. 
Aryl in the definition of R' is preferably phenyl. 
20 Examples of heterocyclic groups in the definition of R 1 are the same as those as mentioned in Ar. 
Ar and R* may have additional substituents. 

Suitable bases which may be mentioned include organic bases such as pyridine, N,N-dimethylaniline, 
4-N t N-dimethylaminopyridine. triethylamine, N,N-diisopropylethylamine, hexamethylenetetramine, 1," 5- 
diazabicyclo[3. 4. 0]nonene-5, imidazole, trioctylamine, quinoline, picoline and collidine. 
25 Basic ion exchange resins can be used as a base in the present invention, either alone or in 
combinations thereof. 

The process of the present invention may be conducted without any solvent, but preferably it may be 
conducted in the presence of an organic solvent conventionally used for acylation. Examples of such 
solvents are acetonitrile, ethyl acetate,* chloroform, dioxane, tetrahydrofuran, methyl cellosolve, toluene, 
30 ether, and the like. 

The process of the present invention may be facilitated by the addition of a catalytic amount of N.N- 
dimethylformamide. 

The amount of the base used in the present invention is above 0.5 mol, and generally in the range of 1- 
2 mol, per mol of the starting compound[lll]. 
35 The bases as mentioned above may also be used as a solvent in the process of the present invention. 
In such case, they are used in large excess. 

Though the reaction of the present invention can be carried out at an ambient temperature, it may also 
be performed at an elevated temperature preferably ranging from 40 "C to 100 °C, in order to facilitate the 
reaction. 

40 The order of the addition of the reactants is not critical, but it is preferred to prepare first a mixture of 
an amine, a carboxylic acid and a base, and then add thionyl chloride dropwise. The temperature of the 
mixture during the addition of thionyl chloride is preferably maintained above room temperature, though the 
reaction also progresses even under cooling. 

The amount of thionyl chloride added may be equimotar relative to the amount of the compound [111], or 
45 preferably in slight excess thereof. 

According to the invention, acylamino compounds can be obtained easily and in high yield in one step. 
Several non-limiting examples of the compounds which may be prepared according to the present 
invention are as follows: 
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CmHmCON 



OH 

JsJ*HCOCF, CF = CF 2 
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The present ivention is further illustrated by the following Example which in no way limits the invention. 
Example: 

Preparation of 2-heptafluorobutyrylamino-5-nitrophenol (Compound No. 3) 
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77g of 5-nitro-2-aminophenol was dissolved in a mixture of 350ml of acetonitrile and 40ml of pyridine. 
To the resultant solution, 3.0ml of N,N-dimethytformamide was added. Then, 112g of heptafluorobutyric acid 
was added while stirring at room temperature. Slightly exothermic reaction took place without adversely 
affecting the present process. The mixture thus obtaind was heated to about 50 "C, and 62.5g of thionyl 

5 chloride was added dropwise at such rate as maintaining gentle reflux of the reaction mixture (A slightly 
exothermic reaction.). After the addition of thionyl chloride was complete, the reaction mixture was refluxed 
with heating for further 30 minutes. Then, the solvent was removed from the mixture under reduced 
pressure, the residue was taken up into an ice-water containing hydrochloric acid, and the resultant mixture 
was stirred well to give crystals which were removed by filtration. The crystals thus obtained were 

10 thoroughly washed with water and recrystallized from 80% methanol to give the title compound in 93.5% 
yield, m.p. 146-7'C. 

From the filtrate, pyridine was recovered by extracting with organic solvent after adding excess amount 
of sodium hydroxide. 

75 Comparative Example 1: 



(The method as described by J. F. Normant, H. Deshayes, in Bull. Soc. Chim. Fr., 1972, 2854) 
The procedure of Example 1 was repeated without using pyridine. The yield was 43%. 

20 Comparative Example 2: 

(Method as described in the Japanese Published Unexamined Patent Application No. 225635/1 989) 

7.7g of 5-nitro-2-aminophenol was dissolved in 50ml of N^-dimethylformamide. To the solution, 11. 2g 
of heptafluorobutyric acid was added, and the resultant mixture was stirred. However, no reaction occurred 
25 either at room temperature or at an elevated temperature. 

Claims 

1. A process for preparing an acylamino compound of the general formula[l]: 

30 

R ' 

I [I] 
Ar - NCOR 

35 

wherein Ar is aryl or a heterocyclic group, R is an alkyl group having at least one fluoro-substituent on 
the carbon atom adjacent to the carbonyl carbon, and R* is hydrogen, alkyl, aryl or a heterocyclic 
group, which comprises reacting a compound of the general formula[ll]: 

40 

R' 

| [II] 
Ar - NH 

45 

wherein Ar and R' are as defined above, with a compound of the general formula[lll]: 



50 R-COOH [III] 

wherein R is as defined above, in the presence of a base and thionyl chloride. 
55 2. A process according to claim 1 wherein Ar is 2-hydroxy-4-nitrophenyl. 
3. A process according to claim 1 wherein R is polyfluoro-substituted alkyl. 
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4. A process according to claim 3 wherein R is heptafluoropropyl. 

5. A process according to claim 1 wherein Ft' is hydrogen. 
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